This booklet contains supplemental technical information 
related to the FTH-7005 for use with the FTH-7005 
Operating Manual. Service or repairs to the FTH-7005 
transceiver should be performed by pualified technicians 


only. 2. 
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c.P.0. BOX 1500 
TOKYO, JAPAN 


IMPORTANT NOTE 


a 
Any adjustments to the FTH-7005 which affect the transmitter characteristics or.operating — 
frequency must be performed only by an FCC licensed technician holding a Second Class — 
(or higher) certificate. 


Copyright © 1987 
Yaesu Musen Company, Ltd. 
All Rights Reserved 


No portion of this manual may be reproduced in any form without written permission of Yaesu 
Musen Co., Ltd. 


PhH-700S 
SERVICE MANUAL 


This manual is intended to serve as a supplement to the\F TH-7005 Operating Manual. 
Detailed information regarding functions, specifications, options and operation has been 
provided in the Operating Manual, and is not reprinted herein. Therefore, this supplement 
is not intended to serve as an independent reference, but to be used in conjunction with 
the information provided in the Operating Manual. 


Because of the compactness and complexity of the double-sided glass-epoxy circuit boards 
used in the FTH-7005 four layout diagrams are provided for each board. Each side of the 
board is identified by the type of the majority of components installed on that side. In 
most cases one side has only chip components, and the other has either a mixture of both 
chip and lead components (trimmers, coils, electrolytic capacitors, packaged ICs, etc.), or 
lead components only. The two “obverse” views depict the board as it is seen when viewed 
directly with the eye, while the two “‘reverse”’ views depict the unseen side of the board as 
it would appear if one were to peer through the board from the other side without seeing 
the components and tracks on the near side. 


While we believe the technical information in this manual is correct, Yaesu assumes no 
liability for damage that may occur as a result of typographical or other errors that may 
be present. Your cooperation in pointing out any inconsistencies in the technical informa- 
tion would be appreciated. 


Yaesu Musen reserves the right to make changes in the circuitry of this transceiver, in the 
interest of technological improvement, without notification of the owners. 
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Refer to the block diagram on the facing page 
while reading this description. For finer 
details, refer to the schematic diagrams. 


Receiver 


Incoming signals at the antenna are passed 
through a lowpass filter and t/r switching 
diode on the Ant Sw Unit before delivery to 
the Mother Board. Here, RF amplifier QI01 
(2SC3356) boosts the signal prior to filtering 
by a 3-stage varactor-tuned resonator, and 
application to first mixer QI02 (2SC3356) 
along with the first local signal from the VCO 
(described later). 


The 21.6 MHz product from the first mixer is 
delivered through 4-pole monolythic crystal 
filter XF101 (+7.5 kHz BW) on the Mother Board 
to first IF amplifier Q301 (2SC2620B) on the 
IF Unit. 


FM receiver sub-system IC Q302 (TK10420M) on 
the IF Unit includes local oscillator, mixer, 
IF limiter amplifier and FM detector circuits. 
The amplified first IF signal is applied to 
the mixer section, along with the second local 
signal internally generated via 22.055 MHz 
crystal X301. The 455 kHz product is then 
passed back to ceramic filter CF101 (+6 kHz 
BW) on the Mother Board, and returned to Q302 
for second IF amplification and limiting to 
remove amplitude variations before application 
to the discriminator. 


The resulting audio output from Q302 is 
delivered from the IF Unit to the Tone Unit 
connector. If no tone unit is installed, it is 
de-emphasized by R124 (at the connector) and 
C110 and Clll near audio amplifier Q103 
(LA4145) before passing through VOL potentio- 
meter VR102 to the amplifier and speaker or 
earphone. If a Tone Unit is installed, resis- 
tance for the de-emphasis network is provided 
on that unit. 


CIRCUIT DESCRIPTION 


When no signal is being received, high fre- 
quency noise is present at the output of the 
discriminator stage of Q302 on the IF Unit. 
This noise is sampled and high-pass filtered 
by R313 and C315, and then amplified by a 
noise amplifier in Q302, the output of which 
is rectified by D302 to provide DC for squelch 
‘switching. This squelch control DC (the level 
of which is adjustable by the operator via 
Squelch control VR101) is amplified within 
Q302, providing a squelch gate control signal 
Output at pin 17, which is passed to squelch 
gate Q603 (2SC2712GR) on the Regulator Unit. 
Q603, along with Q601 (2SB799ML) and Q602 
(2SC2712GR), turns off the supply voltage to 
AF amplifier Q103, disabling it when no signal 
is received. A sample of the squelch gate 
control signal also causes ON AIR/BUSY indi- 
cator LED D1006 (via Qi1006, 2SC2712GR, on the 
Control Unit) to glow green when the squelch 
is open. 


Transmitter 


When the push-to-talk switch is pressed, audio 
from the microphone is amplified first by 
Qi010 (2SC2712GR) before delivery to the Mic 
Amp Unit. There, after pre-emphasis by C705 
and R705, microphone audio processing opamp IC 
Q701 (M5224FP) provides IDC (instantaneous 
deviation control) to prevent overdeviation 
from excessive microphone levels, and also 
lowpass filtering to suppress out-of-band 
modulation. 


Processed audio from the Mic Amp Unit is 
applied to varactor diode D502 (1T32) to modu- 
late VCO Q501 (2SC3585) on the VCO Unit, which 
oscillates at the transmit frequency. A sample 
of the VCO oscillating frequency is buffered 
by Q502 (2SC3585), and amplified by Q107 
(2SC3585) and driver Q108 (2SC2954) on the 
Mother Board before final amplification up to 
5 watts by RF power module QI109 (M57797H). 


The transmit signal is passed through t/r 
switching diode D901 on the Ant Sw Unit, and 
then lowpass filtered by L904, L905 and C913, 
C914 and COl1) to suppress harmonics before 
application to the antenna. 


generatéd by CHRP Beeb peers 
a voltage-controlled oscillator (VCO), pre-— 
scaler, programmable divider, reference oscil-_ 
lator, phase detector, charge pump and lowpass 
filter. 


The VCO (on the VCO Unit) consists of Q501 and — 
varactor diode D502 (mentioned above). The 
oscillating frequency is controlled primarily 
by the level of DC voltage fed from the loop 
filter (lowpass filter) to the varactor diode. 
The VCO output is buffered by Q502 (2SC3585), 
and then delivered to prescaler Q401 (MC12018) 
on the PLL Unit, which divides the VCO fre- 
quency by 128 or 129 according to a control 
signal from the prescaler control logic sec- 
tion of PLL subsystem IC Q402 (JLC1007P). 


The divided signal from the prescaler is fed 
to the programmable divider section of Q402, 
where it is further divided down to 12.5 kHz 
according to data from microprocessor Q1001 on 
the Control Unit. Meanwhile, the reference 
oscillator section of Q402 generates a 12.8 
MHz frequency reference with crystal X401, 
which signal is divided by 1024 to also pro- 
duce 12.5 kHz. 


The 12.5 kHz reference and the divided VCO 
signal are applied together to the phase 
detector section of Q402, from which any phase 
difference between the two signals results in 
a pulse train from the phase detector. The 
pulses are applied to the charge pump section 
of Q402 and then through a lowpass filter 
(R405-407 and C415-418), to produce a DC 


re wii ones m 
O00! also controls’ ‘the DOWe! over 
and transmit/receive switch : 
the supply buses on the Regulator Ui 
Q607 (2SA1162GR x 2) and s0stesSe 
select the TX or RX 5V bus from voltag 
lator Q604 (LVC550C), and Q605 (2SA1162GE 
disables the RX 5V bus when the power saver | 
active. Also on the Regulator Unit, the pow 
saver disables the receiver audio ampli ier as 
described previously for the squelch gate. — 
When the push-to-talk switch is pressed, the = 
impedance change on the microphone line is 
detected by QI012 (2SA1162GR), and transformed 
into low impedance switching by QI011 (FAIA4M) 
for the microprocessor and control of other 
circuits. The microprocessor activates Q1004 
and Q1005 (2SC2712GR x 2) which causes LED 
indicator D1006 to glow red (ON AIR). 
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Voltage comparator QI007 (PST523G), analog 
switch QI008 (uPD4066BG) and NAND gate Q1009 
(uPD4001BG) control power-up resetting of the 
microprocessor, external/internal microphone 
and speaker/earphone selection, and provide 
and oscillator for the beeper. 


ve the four screws affixing the top 
and carefully remove the panel. 


move the two screws affixing the front 
“rear halves of the case, and gently 
separate the halves, using care not to 


_ stress the interconnecting wires. 
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Before beginning alignment, make note of all 
channel frequencies set in the transceiver. 
Use the FYG-3U keypad to set the transceiver 
to frequencies called for during alignment. 


I. PLL & TRANSMITTER 


Set up the test equipment as shown below for 
transmitter alignment. Adjust the supply vol- 
tage to 12.0V for all steps except Transmitter 
Output Power alignment (B). 


A. PLL VCV (Varactor Control Voltage) 


(1) Connect the DC voltmeter between C416 on 
the PLL Unit and chassis ground. 


(2) Set the transceiver to 450 MHz. Key the 
transmitter and adjust trimmer TC502 on 
the VCO Unit for 1.0 +0.1V on the volt- 
meter. 


(3) While receiving at 450 MHz, adjust trim- 
mer TC501 on the VCO Unit for 1.0 +0.1 
uLnes 


(4) Repeat steps (2) and (3) several times, 
if necessary, and then retune the trans- 
ceiver (via the FYG-3U) to 470 MHz and 
confirm the VCV is now 3 to 4V on both 
receive and transmit. 


B. Transmitter Output Power 
(1) Tune the transceiver to 460 MHz and set 
the LOW switch to the undepressed posi- 


tion. 


(2) Increase the supply voltage to 12.5V. 


PLL & TRANSMITTER ALIGNMENT POINTS 


(3) 
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With the transceiver tuned to band center, ad- 


just 
the 


counter when transmitting. 
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Adjust TC101 on the Mother Board fe 
output power on ‘the wattmeter 


5W with less than 1.64 cupply cur 


Tat 
PreeetheiLow switeieeeen top | 
and adjust VR105 on the Mother Bo 
0.5 watts output. : 


position (undepressed), and eonis 
least 5W transmitter output when 
transceiver is set 5 MHz above and be 
the center frequency. 


Return the supply voltage to 12.0V._ 
PLL Reference Frequency 


TC401 on the PLL Unit, if necessary, so 
display frequency matches the frequency 


Modulation Level 


With the transceiver tuned to band 
center, adjust the AF generator for 25mV 
output at 1 kHz to the MIC jack. 


ie 


Adjust VR104 on the Mother Board for +4.5 
kHz deviation on the deviation meter. 


PLL & TRANSMITTER ALIGNMENT SETUP 
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ANT 
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up the test equipment as shown below for RECEIVER ALIGNMENT SETUP 


(1) With the transceiver and RF signal gen- 
- erator both tuned to 460 MHz, set the 
_-—s« generator for +3.5 kHz deviation of 1 kHz 
tone modulation. 


Oscilloscope 


RF Signal 
Generator 


SINAD Meter 


or 8-ohm load resistor 


Regulated 
L2VaPSU; 


; m2) While observing the SINAD meter, adjust 
the signal generator level for 12dB 
SINAD. If the level is above 0.2uV, care- 
fully expand or compress the windings of 
L906 as required for best SINAD. 
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